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Si 

icEaian, Msit^)^ 1 0t^Micsit^)]i 

ft0ft2 0>tt«i&*ll&. 

«t 3 keb $ nfc««ajSHa**^ t , 

ftftfBU ffiffESl i:m2CD##ii^«B5ia^M^H 
ft ft S C £ ft ft « £ 1" § « m * ^ ■ J (B ■ o 

^ftil^-T^m 1 (DT Kl/Xr3-^t, 

S9E3S 2 <&ffii*fcS* 3 (Dffi±T*WfE^ 1 co»ii^« 

3 SB 5* ft #T £ ISifccOSft 2 £ , 

Huts^iccDm2(7)S€'iA^^c7)rt, mm<D&2(Dm&& 

l§ftS^T£?SI2 (DT Kl/Xf3-^i, 

ts^attssa^tugi. 30 
3 ] mmmm.mmmmT \z^ yxmnz 

-r^st*^ i sfctt 2 u sb. 

1 COT F UXrn-y<h, 
M#rtMCEMS*L B9Caft©» 1 

MfE»»W*2<Z)»#ii*j||(Ort, mM0^2(D«^jA 40 

2 <B 7 Kl/7r3-^i, 

*9E»1 fc»2©»#ii*j|R©3Z*ji5[«)*^rtcEll*n 

^fE*#ii^«^^^^Sft«^r^«aillK<h\ 
2c^##iX^tiWfE32M^(c43^T^»^iA^{c^ 

sns«8R3W»Tff<tft*»»ft#i-«ctft»«t'r 
[«r*5i5 3 wesbi t*2©»*ii**7jt, meat so 



2 

MSta^^<*:S'J^SfCES$n, ME»MJgSi2!iS 
iR^ ft*©lKBBSit*lRlKj*/uTEIlSnT&S d <hft 

[»*^6] a9fi*i43«tr^*2(o»#ai*jiA^ m 

d t ft»« t "T 4 KE*G>«» * ^E 'J 8f 0 

fflarr z>rz®co&&ffijjMVjim$: $ e> ftft-r § c t ft 
[«#« 8 ] w*iL&jft<D-t)i>miRtfi* mess i 

If 1 75 S 7 Olr^n*WcE«<OB*^ U gf 0 

9 ] sb i a)ffl±*cE«an&* i <£«^;a^ 

*fE*ia)ffi«i:ttRtt**2a)H±tcEBSn, ffiEffi 
l ©»*i&**lcSifi&— #ifla>SWE» l co«#]A^ 

i«fliffi±«S'CE«anfc»i©{B»t, weskbbb 
5>tcs^Lm}E^ i (Dm^&Zhmzmfc&m 2 cqbb# 
mzm 1 <D&ftL&w<Dmffiiz&\,*Tffi&m 1 

2<D«B#£<0|BJK:8E3:*'U f9Efgl£cfc^lg2GD##j£ 

ft*«U WE*l*<ttX*2©»#ii*l8ooiMBft 
a, ilE^ 2 t^^H<Di 1 3 
©«#©*t*iO*fflE«t b t LfciS, 2a>b 

> 0 a* ft#r* - 1 ftWfRt-r s««fi6tai** 

[0 0 0 1 ] 
[0 0 0 2] 

[«E*0)jS*B] ®M^>^A7^irX^^E:U (Magnetic 
Random Access Memory ; JBTFMR AMiB&E) <hti, 

[0 0 0 3] MRAMO^tUt^H aSttftOSfiffi 
tt#t«[JiLfc«|j6ft*-r*. flfSOESli, ^^EUir 
^t«fi!Et"a*ft<0»«tt#O«ft(0«»E«««, ¥fT 
*>S 5 PffT*47S^ft2it©i»« "1" , "0" IZftfcZ 
■itTfTPo E»*IR<B»*i&*tt. #-ir;U(^?^i±ffco 
^fL^r^lft, ^ DXX h 7^ yttCEi^n^f #M 
»tC»«ftaLT*i;*»jW«lf^cfcOTJE*g$ii-*c: 
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ffltt^'JT*^, iE»WSB<D«*fcHUi, ^^Ut 

[0004] mram^, $£&<Dmm»&m^fc¥m# 

*±*J£*:<Dmm%:tt%t?Z>t. (1) §£££3RWBttT 

*t). £>fcl 015{nIJ^±CO##^^[nISc^Pl^T*^>C 

«TU^«. MRAM<Z)#ffiffi«*>S:Oa)ll«[S, 

[0 0 0 5 ] aaE*fflftOlftW**il»SnTli*MRA 20 
MTU / i EUt;H:iltth>*JH«ft (Magnetic T 
unnel Junction ; RTMT J <hEB£f2) ^ffl^Tl^ (0*J 
Tttf, ISSCC 2000 Digest Paper pp. 1 28-13 l#fig) . 

i Fe/Co/A 1 2 O3 /Co/N i F e t(t 50 

^l^m^ntl^ («*_te'IEEE Trans. Mag., 33,3 
553 (1997) #03) o 

[0 0 0 6 ] MTJ^MchLTH fi8#S5«5fc#*S 
Wilt, -ar05S«ttt#*Cll»«LTS5S«tt#tEll 

t>C0 (0y*tfjpn. J. Appl. Phys. . 36, L200(1997).# 

l>3 (0«*_tfJpn. J. Appl. Phys., 36, L1380 (1997) . 
#BB) o 40 
[0 0 0 7 ] L^lW^Gbi t«©*fl|ftfeJ90M 

*a*Snt^SMRAMTIt E*«w«8K*«l/Tt 

[0 0 0 8] E«*>S<0*£«JH&«tt, E*8tf>m3t<I 
ntt^ftf WTUtct* RO e /mAiftT**. 2 



4 

«i;#Ir]G>1MX (KTt^SwtgS) icfitfcpdbxfg 

[0 0 0 9] H s w=H s wO + A/w ( 1 ) 

--t, HswO ttA*;U^cox-f y5 1 >»T'*§ B 

86*a 6*1X1^* A0)lt»4l 0-2 OOe • MmTcfc 

[0010] m&nmmttiZ^TLfcm-s. x^hDT 
^u— >3>ttE««fltEffiaxspia*n, sselsim 

ilCffl^Sntlr^A 1 -CuES, CuE*X0D««E 
SfSJiPgH^tl^n^i:^- 1 0.mA/Mm2 , 10 0m 
A//zm2gSTS§ B 

[o 0 1 1] (stcGb i t«a)iifliK%a^Kfto. 

«^TfeE«{cfiKltS«8Kfii<Z)±IS« 1 mAIgtfe 

0, fniCJ: 014t§S^col«tO e Mtr*^o 
— 0. 1 fimiS^U-'fX^MT J CQX< yf->if 
Mm* (1) 5££fi£;5 4:ftl 0OeK±Cft§ o ffcto 
68«©S*'CttGb i t»MRAM6DHigtttt^:ttfc* 
EHX*£o 

[0 0 12] ^OjftSrOltt-rSfc*, WAMSSBieif 
5, 9 4 0, 3 1 9t, *S^5, 9 5 6, 2 6 7 

ft«»lfWO 0 0/1 0 1 7 2^, &rz&M¥- 8 - 
3 0 6 0 1 miz&Witf&Z&vlz. EiMAB(CiK3!flS 

«**«3eanxtis. cne>^f*tt^-rnt), esij^ 

^t§^<i:T, MT J mmiZ±CZ>MR<Dfa±&m 

[0 0 13] — MRAMB838(08SH<7) — OtLX, 

*>> MRAMTtt«ft<0»€rii*«^«feifiX"r-5«t5 
^EKSn, ?o77hiJ7?XS»«t«i. «^&^ 

*^E*^6<o«»ssw^^aj;-b;i/3&tffaE-rs, S£ 
oX¥SKir;i/^cocDS§##iA^^:[^<Y C( ^{c, 

fc*. ^tlt«¥ft-r**atUX, *0WflF6, 0 8 

1. 4 4 5^, 6, 1 3 4, 1 3 9^, 6, 0 0 5, 

8 0 0#KMS3ftfc#ffi#»snx*. CfLb^^f 

X, tt«AP9©t»*|BltMT J 
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[0014] 

[**a<#ftL<fc3<h-r*KB] ±j£<D£o\z, Gb i 
t»OMRAM*BB*-r*fc»tc:tt. (1) Ettft*&4)B 
»S5*SES**ie»*Cd:, (2) »#ii*Rf(!!)*aS{-tr;p 

i t«±<DE«*«*#-r**a, io 

[0 0 15] 

[0016] -rat)ft**w«)*icD«*^q&u«« 

tt, *lOBa±TfT*rBjJcE^JSn&l»ft<7)SBlC!)»* 

1 O^Sii^jHSaK-r** 1 COT K UX^n-^ch, 
ftufBSI 1 co® 0 ^^MfTT^H 2 <£>ffi_hT^J^rp] 

»05*2<O»#ji*«t % MK*ft<D*2<Z)#Si&*|8 
3fS^2<©S$^«S:aS?-rSS2 0T HI/ 

Jjfa IZ i% S tl £ J: 5 f I SB B £ tlfc KMSSx^**^ t * 

[0017] *mM<D%$ 2 <Dm%**z U gftt, fg 1 CO 

mflB^l co®chS^^m2cDffi±Jc*3^T, ftuffifi&gHg 

iE*RO*l<Ottii*»Ort, R?fM^^l 
MiSrl^t 1 (D7 K l/XTH-^i, ffi$Z 
*2(0B£J|&a*3<0ffi±TliMB* 1 cO»iA^ch^ 
«-r*«»t, fflJ3H*2(Z>ffi±TW8a««SSi2ft**^ 

»**-r**»0)^2<D»ii*j»i:, fJIfiM£fc<£?g2(7) 

#*a*«9<^rt, Bfao*2o>»ii*ift*aR'r**2 
[0018] ^n^<omz(om^^imt\t. ffjjfa 

§I107KUXfJ-y<i:, flWlSHcEMSft* ME 
M^co^ 1 (D»*ii**fcXSS"r*«»CCD* 2 <D##jA 

tte»»o*2^)»*a*jii(3!)F»g, mm.(DW,2 

E^ l t»2©»#i&^«©32IS^O«^^E«*nfc 
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»fflft#jjfl^f co ft tc m 4 1 3 it £ ^3€ift 4 1 §g £ £ « 
11, «MB»1 <t^2<D»#ii*L«|ttS9SSSf^(c*5^ 

[0 0 19] #^<7)!g4<^M^U^Ste, W,l (D 
tt»&**2<Z)B±KE«3n. WIH^l (7)»^ii^LjB 

*10»#ii*i»(C«^:*»2«)W»4:. ftJfBfg 1 C0g& 

»tje«o«a!^*(r>Twe* i cos^iA^^sit^ 
± 3 tcttHB^ 2 ©«»jc«aanfc* 3 cobb#£# 
-r*»2©»#a^»i:, mE9Rio)««ri&»ik£:tnE 

mm, 1 *<k^JB2<o»*a*i»oi^n^— 
n^aafifitajiHis^tftmiL, wes i&&zsm2 

©»*ii*18(Oj|Ml*a, HifaB^2co#^iA^^c7)^ 1 

iLfc<fc#, 2 a>b>07i^M^*Wr^>^ 

[0 0 2 0 ] ^CT^WoaSL^jfcKKJItbT* 
CDt)C0^#^bn-5 o 
[0 0 2 1 ] (1) h>*;P«««tfl[*^J4, -Jf(7)h> 

i, Co*«trifflt^Xtt*iitP tMnVKH 

ntzmmmt. ho—m\z\tFe. ni, corns 

[0 0 2 2] (2) h>*Magfii*fli 1 -gc7)h> 
K Co £*t*M«tt&&XttK»|4*JIIK<!: PtMn 

KttFe, Ni, Co**tr»«tt#AXtt#»IKt^ 

[0 0 2 3] (3) h>*;HBBEa««*^<^— Mtt, Sftfe 

[0 0 2 4] (4) -t?<Z)»*ii*«(CttM[ft©h>^;i/ 

[0 0 2 5 ] (5) MR2nrzffi%*^V±)l><D?--i? 

[0 0 2 6] (6) &m&3Lfr0t£nW*iL&mt* h> 

^)im%mKm^&mxmmn\zm.n-^^>f)K m%c<n 
aa^^u-fe^sEMUfcttjRTtt, 0§a^i-^iBMct 
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[0 0 2 7 ] (7) »€?i&*«U4, «»<0¥HtC*fc*^ 
TEJBSnT^Tfejft^CIi:. 

[0 0 2 8] (8) IBHttfT*rtI, JWfll 

[0029] (9) m^&^mco-tjim^t, ntm<D7 
[0030] i\Q)m%m»Rzm9Lm^mtammmi >o 

0 K±<Ott«tt#*>e>£* z t 0 

[0 0 3 1 ] (11) AffiftfrKtt, Fe, Ni, Co^ 
[0 0 3 2 ] 

[0033] (^i (ommmm m i i 

£AcH2 (a) HH1 ©WffiJBA-A " fCttfcTTS 20 
^t'J-fe^Oltffffi*. B2 (b) teHlCOtt»|B-B 

z> 0 tats. miteWM&^%\zTz>titf>, smmm (T 

(fill) *6Ifc¥IH*St, 
[0 0 3 4] 0 1 fc&l^T, ll, 1 2 ti^l 

2 1, 2 2«i2(OttMi, 10 1, 102 
ttiMttl^*^*^*^ 3 1, 3 2(i3>^^h^ 
SfcB2 (a) , (b) f:iW41IJT 
8S*ffi, 5 0 1, 5 0 2teM$lh7>zSX?<DW;mM 
«, 5 1 toSS? h^>v ? X^(D r 7- HUT**, m 1 <7) 30 

[0 0 3 5] 11 1 (C^-T <fc 3 C«HS»!l©Ba/t u 
«KJC*3frt*ffif8"fe^tt. * 1 ^2(^t 

*a*»t^6ii:irtshs. ^lcos^iA^Schm 
2©»«fii*j!»t»4 % -tn*naa*^ffijcE«snT . 

2&&m<D±mizfc&ffif&&7jki,T^z>&. m<Dmf&*> 40 

[0 0 3 6 ] mi <B»#i&*«*4:* 2 ©*#i£*#tt, 
iA^lichm2(7)##iA^«¥f : TiC^fTbTC'^o mi 
tlt^, H2CD«^jA^H^ : EU7l/-1'®^f^T 

[0 0 3 7 ] h>*;u»-&*-?»4XSIjfto*ifl!)»#a so 
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[0038] *mn-e«^ i fg 2 o 

■c»«SftT6D, Eit;noH»fJi 0F2 tte&o 
[0 0 3 9] B3H*fEW(0*JIS«ttJC«-6>(^EiJ-fc;U 

5fc, »lO»*i&*l8i:»2©»*ii^j»ttt, 

(47Kl/7^gl, «2<7)»#ii^jeiSiR(c*HiSS 
[0040] h>*;wK«ts*t* J F«, -»©h>*;i/ 

[0 04 1] h>*;U«»atri* : f3&^ — BCDh 

>*;WtU76J#%, h>*;UAU7©W«»cttF e, 
N i , Co **4J3fiSBtt-&*Xtta«tt*lill)li: P t M 

StC«Fe, Ni, Co*$tJSi«tt-&*Xtt*JB«t 
A^&*R»I«ElUftri7;W e>A;uy«jfi*' 

[0 0 4 2] #C(CH4£J8^T, **Jfi»J8tC*W-5* 
#g^«^iA^0D^ffi^lSBJ1-^o 14(a) , (b) ta, 8! 

*ffllri&nTlri«»#ii**ft (14(3)) £**6fi* 

m<DJjm (04(b)) ££It»Lfc ! fo<&T*<5o S-TBI 
4 (a) t«Jct-3T!ie*«tKW-r*. 
[0 0 4 3] MRAMi:ffl^6nSD-y5 ^ D>it-f X 

ftRCcoHII (l^TX<7f>yi#Hsw«i) * 
HswttS^ HswtHW»*rtl8»Hx, 

Hx2/3+Hy2/3=H s w2/3 (2) 

114 (a) (2) ^Zmj£WlZ^Lrzb<D'T:$>Z>o 

[0 0 4 4] ffi*«r»4, — #rft(0ttX«#*ffl^ ^ 
n^n<D^jB£^#^rafi^^A^ct^(c-^f^^ (h 

x, Hy) C0fl^*56^ e ^□X7hij 7 /7XI©71/ 
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>*>HtH x = H y S£o T— iKtCttH x = 

[0 0 4 5 ] — #ffl«#<D*/M6Hxmin, Hyminte, 

aawaafl:— »0e*iEft-r*<t:. (2) set, 

H x =H y (3) 

H xmin=Hymin=2-3/2H s w = - 0 . 3 5Hsw 10 
tt&Z>o Wl^yf/^^O. 5Hsw£ 

[0046] ^{cu4 (b) &m^T*mffijtm<D'%m 

[0 0 4 7] (a) . (b) , (c) 

^TSgaWtS, t^B5 (a) iZ^-tJ:oi,Z, 

m i cos^iA^^tFrnffi^o^ti^^T. nmizm 

^■iA^iE^i^ 2 a>»*i£*E#)^ 6 <05fi£«#H x , 
l«fi<* bT&£3£iS<9=tan-i (b/a)Tft$5(hLT6 

l^o 30 

[0 0 4 8] »l, »2<Z)»#ii*Ej»*»S 

(b) (C^-T ct^d. ^2C0#^iA^^bC0^^Hy 
tt«fLSfittfc¥fr"C**. j E-05fe3*y = Hy 

min^^>¥SHxmin(^R5tt^S< -^CDRSIte: (2) 

a**^-f ^^>^ffllS<h^llT^<i:3{CHy, Hx^ 
»fttf<fctr>. Hx, HyGDfflJtftJSte* R SH £ X -f y 40 

«e*«tra«Hx=Hy 

[0 04 9] B4 (a) , (b) TttHx, Hylit'^ 
TBIi;«S 2-3/2 Hs wtLTffEISfT^Tl^o El 
4 (b) J; -51;:, **;K»»Ttt«B80 = 2 

0-9 0° (7)iiT, R3flWX< 7f>^ffiS^3Sib 

5:tSSLTW. lEJS&ttfflte (2) S:*3J:^<D 
(4) S^ic!:LT4^^ni)o Hx2+ (Hy-2 50 
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-3/2HSW) 2= (2"3/2Hsw) 2 (4) 

[0 0 5 0 ] £;fc04 (b) *>S5h&>*<fc3K:»#i&* 
tSIttHx, HyOffi^4 5° ifif£T«*£ft 

liE*l»JKJCJ:r)tt»-r*c:4:**ttl#*. 0 5 (b) 
It. EMM a, »ttttrt*DftSbS#fc:*L< U 
^45° KKSb&flJT**. ifcH5 (c) tt»fn 
«^^BftT/j:<4 5 c <0«€?£#fcttTJgJ5fcL;fc 
C<©«t3lcEi»l!Tnfl^0«B<O»ttS#Jfl|-r 

[0 0 5 1 ] JifBCO cfc 5 tCZl a , 

ffl<0ffi«> £biL&<!:*, HI 5 (a) |lb = 2a, HI 
5 (b) , (c) lib = a^oTl^ 9 ^T^>— O 

[0 0 5 2] L*>Ltt**S, &rftft**9BB*S*EIMI 
^S*©*ffifC«t0, Hx£Hyifc¥frlCLfciM1sfc 

[0053] (m2<Dmmmm) m6ittfem<Dm2<D 

f:^t¥®i-C^^) 0 07 (a) (30 6(7)1^®^ A- A 

' tcjf^-rs^^Eu-ir^axKfffi*, 07 (b) ) teia 6 

^LfciTg^o 0 6\ 7 tC&t^T. 11, 12fj:S 
lCD##iA^, 2 1, 2 2{$%Z2(DmZ&frM* 10 
1> 1 0 2J±SI«tth>*;H»^#^ 4 1, 4 2teT 
»««E*T*S. »l©»#ii*||t, !H2c7)#^iA 

[0 0 5 4] **lfi*J8Ttt, -tr;H!R h^>v f X^^ 

* 2 T»tiBH*6)45?D77h 
U-y^X«)3asSI*«cE«atl*. *Xtt&ffiTTflHta 
EH&4WU h>*^»^*^«rSBl, fg2<7}#^jA 
*Elft*ttl«"r**UTEIt"r*Ci:t)^I«BT*-5*^ 

»#ii*»*jcfei;s«#ii*Ei»rao«ffia{cffi**^ 

[0 0 5 5 ] *1©»*&*«L IS 2 
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Slfl«8F2 gli cD^jg^Si^it^ir;i/ffifS^ 

[0 0 5 6] (*3O*Jfi»»)0 8tt*«W©»3fl!)^ 

tCttJfSLH. hit<h LTttl. 5EJL±**»S 

[0 0 5 7] #^JBfl?8gTtt, h>*;^*f©7X 
19 MfciUT3ftfijeL&. *20»#ii*«|ttB3 
F, m Wr«@«TfcMS3 F, H£« 

«-Ctt*aFT»JBSSnT45 0, JBttt-fe;UC0ffiffltt2 0 F 

2 - 20 

[0 0 5 8 ] **Jfi»tt<a«fc-3fc:, ¥ff<H«, 

[0059] (^4 (Dmmmm) m 9 a*jg«os 4 co 

[0 0 6 0] *S6JB*IB^cfetj-S**W&-t;UE«tt!B 
3<D*lfi«|g4:H— 2 ©»# 
i^^2 0 1, 2 0 2^^^E'J-b;UT U-f^SB(C*H>T 30 

5Ct*^*ft«p«-r»5. £<0cfc3&«]5£"C«:. fill 

os^&^si i i £&m9%&&mz 2 3 izm^&^m 

ffi£ifc-?££\zJ:r). h>^S^if 10 1, 102 
[0 0 6 1 ] aft*«B»ttT»4, »2(D«#ii^j»(C 

[0 0 6 2] **lfi»ffiTtt, h>*JH»*»f©7X 
^£ hJt£LT3*ffi£Lfc. m2<7)*#ii*»«<@;3 
F. 3i 1 ¥ff««Ttt«3F, fixk 

2 8 F2 £fc*. 

[0 0 6 3 ] (g5 (D^mmm) m 1 o h*^©* 5 

[0 0 6 4] *3Ufi»l!Ttt, Ml 1 <B##&^8fL §§2 50 
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*^lfiJBSBTtt« 1 , S5 2<D»#i£*»a«WrKjfe 
T»0, *l<0»#a*JB<t»2©«€rii*»tt, M® 

Ml^i 0 2t«oHtr*«ra*sn/tiii«-c* 

0. ^l<©»#ii*j»t»2©»#ii*«tt 1 UTS 
m?<D7Z'<{7 hitrtU, Ml. »2<0##ii*«©« 

[0 0 6 5] »&*««KeBsnfc h >*;m*-&jihp 

101, 1 0 2tt*oaYb*a*fc*<9 0° SttoTH* 
HI 1 0Tli7X^J hriU CO h>*^»-& 

[0 0 6 6] *»*!"fe;U^«)JS*#ii*^f4=ioO^:— 

•fe;Kc^^^fiS#*/h$ <t§u <ha*Rjfl6T* 0 , ceo 

: E— H TCD^*^ > £ J: 0 iS < T£ £ i: *« nj 
[0 0 6 7] — ^a, ^aiRir^U^. SiR-tr 

)immfrz<Dm&mmz£Dfc&r%^-x-v&z> <> z. 
frft&Hy(Dmmzj:Dmz'tz>m&T*$>z> 0 zmzm 

[0 0 6 8] «Atf h^^ft^SI^ 

^miR^nrz h y^)v^m=f- 1 0 2 oraftsawit h 

>^8&*fl0 1©BftS8*li9 0' ■ttoTlri 
^>o SSCh^HS^lOl, 10 2ttx, y^r 

[0 0 6 9] **Jfc»«Ttt, Si. S2 



(8) 
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i^ftstutir^ct, (2) m»*r&±)ii!flx. 

ns»fct«i^ ^ tut 5 s Tt>a 

[0070] (i6 ommmm) m 1 1 tt*»gia>» 6 

f3^-r¥S0-e£>£ o II 2 (a) fJHl l^ISA 
-A ' JCj*JS-ra^^:U"b;KO»rffi*, 012 (b) tt 10 
Ell 1 CDIUrS|gB-B' JC^H^-r^^^U-tr^KOISfffi* 

[ 0 0 7 1 ] 0 1 1 K*3^T\ 11. CD»^ 
&**L 2 1,2 2^2C0ftiim 10 1, 10 
2tt3l«tth>*;U«^*^ 3 1, 3'2(iJ>^^h 
;UT*5o SfcEll 1 (a) , (b) C4o^T4 1 
te~Fg&mS> 5 0 1, 5 0 2\tmiRb^>z^7,^(DitWL 
Mm. 5 1fiI«h7>yX^^7»HlTS-5o «1 

[0072] 011, 12 tC^^T, 6 0 1 teTffifiBS; 
®g8* 6 0 2 6 0 3 tt±««aisIBl! , » 

D, *n6**8BE«v— ;UH6 1. 6 2*IjJUT^. 

[0073] **«*»^S3tt^**w&'t;nB«ja* 

iE#T» 1 <D»#i£*EI** ^2 0#^iA<^ie 
^<Tfe^(^#€rii^«*rR]SS<7) 1. 5fSJ^±&£ 

[0 0 7 5] ;l/H^ffl^6tl*«Ili:UTtt, 

[0 0 7 6 ] MRAM«#ii*ihfp{C*5tt*»#i&*fll 
8fEOy^;UX«ttii« 10 0ns KTTi^o ^(Dfz&ffi 

%^—)v\^m^m^ih^m^)V7.\z^\^x^(Dmitm 

cog^j^b, (1) ffla8**« / >a<Tt)l 0 0K±T» 
(2) teftBffcA^S^Cli, (3) W»CDjtSSt 
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Si, B*W^D-fh\ SfcCu, Cr, V^CDSJ?- 

ft:, 7t^7 7 7 S ^ t ttff S L l^8T* 

£0 

[0 0 7 7] ««v—;i/Krt©BK«»Sff5B 
[0 0 7 8] «as/-;uH»4, (1) BIMHl;:£i;*flB 
*ai*WJCh>*^»^3j|^^HlttT*S, (2) ?iM<JC|fc 

»rt*Bn*. (3) EjRA>6C0Mttffi%$«S[llIKTXeiK 
l/t^t, (3) ©Jffl*«:«fcO?(f«)*^t*«T**«:frt 

[0079] 01 3iz^ttmmMm<D±)mm-c\$. 

CO -5%, *2 0»*ii*||<©f5*«»*|pIHy t¥ffSc 
*»<7)««'>— EIIA^cottjBc*ffiio«IK3[)5 

[0080] (^7 ommmm) m 6 
»*j56#»4#*tc/hs <ac*. ra«tcEj»^6ofia^tai 
vmft I, ft «t ^ si^KSHfo s s TttaatT* 

[0 0 8 1 ] CltlS:BS:#-rSfc»fCtt, 014 (a) , 
(b) tCttSWd^T^^fC h>*;^«^*^l 0 ltd 
i5§C/H77i7 0 1, 7 0 2£EHU ift^Bfttt 

7Xi7 0 1, 7 0 2©Bfc*rttth>*;^#fl: 

[0 0 8 2] /H7XI70 L 7 0 2 (TDlEMch LT 
tt, 014 (a) iC^tcfc^dhy^g^lOl 
KBftLTEirrsSffi, Stil4 (b) MtkTJ: -9 
iz N >*;^*f i; - 7 7 ^LtESt S 

[0 0 8 3] fl9#»i, A<7*B»©»*a*h>*JI,» 

£^?i o i £/U7xmt<DmmizikftLT&it-rz> 



(9) 
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[0 0 8 4] a 6 h >*;m^*^t ioi 

t/H7X|7 0 1. 7 0 2^»X«*e^LT^*» 
1,7 0 2 ©B(cH6^<0»»fl?|«c»'&^?¥aE-r*« 

[0 0 8 5] /H7X«iLTH (1) h >*;H*ft* 
f 1 0 1 J:0««*©iB^ie««^attjK, (2) h>* 

JWB&arFi o ictt)««*<z)et^tt«ttM<o-o*ffl 

[0 0 8 6] (1) <^*^(c«, A<7^«tttS8«'>-;U 
H 6 1 ^Mt^KIi^g 6 0 2 ©rtflWcBB"*"* C 

JzZZrf* Hit §§6 0 2rt^<Z)fg£^?jLcD*#£ c fc: 
Dfc+#K:;fc#^£<fcrttifcHT»*. 20 
[0 0 8 7] C©J;3ft/H77li:im «*«C 
oPt^l Co/P t*»«Oct3S:«!R«tt^4fe, 
*JBBI* $fcCo/Cu*li©<t5)!i:3ilriiBB&S 

[0 0 8 8] (2) <Dm&\Z\*. /H7XK*B»y-;i/ 

k 6 i £»B£-r 602 co^gufcgag-r -5 - 
*r6ioj5E»s«po. c©«{tfflMHii*r6ij«^jCcfc0 b> 

[0 0 8 ^UOcfc^^HTXiitTH #iJ*.«N 

[0 0 9 0] eKO«fc-3a/t<7X«»*HlftlLfc»-&CD 

fo]<7)®#H x+Hy (C#PX_, BKIt^AttJFHbAtfiME 
TZtz®* Grj&M&'VltTs'f if - 
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[0 0 9 1 ] *HW^5I:/H7XICJ:19/H 

•tzztwBjm-v&z. nmmz&mTic£-c\ mm 
[0092] (» 8 (D^mwm) m 1 6 H^sswrcs! 8 

fC^*r¥S0T*So HIl 7 (a) ttg|16 0«ffilA 
-A'l:»«n^€'Jt^©IRffi*, 017 (b) 

[0 0 9 3] 01 6lC*5^T, 11, 12iZm\<Dm& 
i&*«L 2 1, 2 2tt»2©»Sii*J», 10 1, 10 
2tt5*«tth>*;u«&*^-c**. *fc0l7 

(a), <b) IC*31>T4 1 fctT«««, 5 0 1,50 
2fia«h5>^^©*£tt««. 5 1tt«Rh7>^ 
^^©•7-KjjST*S 0 *l<0»*2^l*<fc, S§2cD# 

[0 0 9 4] 0 16. 17fc£>^T, 6 0HiT«I 
Eltt. 6 0 2 WBa*«4»8S-C* 0 , ftlb^SMy-^ 
K61, 6 2 SISLT^S. 

[0095] **ifi»iitt**eg*ctt» 6 <nmmm£ 
[0096] 9£&&mz\*m 1,^2 os^jA^i^ 

?^i^6St^)@«Tr, TS1I4 1 *SE8Kf^ffl* 
[0 0 9 7] 

[01] ^W^KOHJB^ffiJc^tt-S^qEU-fe^U 

-f 7^h^awi:^bm 

[0 2] *1 CDjlM^fC^tt^^^EU-fejUSffffi^^S: 
WC^L/:iT, (a) te:0 1 OA- A ' ffiUZffi-ofzWi 

mm. (b) ttB-B '*i»c»ofc»ffiia. 

[03] **W©*tt»»JC**t-6^ : EU-t;W7W CD 



(10) 
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[0 4] (a) \*V£Jk<Di7U7>7fi'( > httlZ&tf&m 

&&&mftm<D^)iMRmm£mwi,fzmr\ (b) h 

Ux-ya LfcH. 

[0 7] »2^Jfi^S8^43^^^^:U-fe;P»rH€:«a: 
WC^UfeiT, (a) tt06CA-A ' jUfcU&ofcW 

®0, (b) ^b-b ' mzfonftmrnm* 

[08] *5!0J^3OD*ig^(C^^^^^U-fe;UU 

[09] *mj}<Dm4<Dnmmm\z&tfz>**:v j £)i>i>> 

[0 10] *«?B<D*5<0*lfi*Ji^*5ttS>^U"fc;U 

[011] *»W^»6o^jfi^ffi^^3^-5^^:'j-tr;u 

[012] meo^jsjgffijc^ws^^EU-fc^wfffiSflt 

^WtC^U0T% (a) te0 1 1 (£>A-A " ggtCjfto*: 

mmm. (b) «b-b 'scfp^Mio 
[013] m6<Dmffi&mz&v2>**:viL)i,ffim$:m* 



20 
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♦SJWtC^LfcU-f 7^7 h0o 

[014] *5£W<DW,7 <£*SE^ffi£43tt£*^Uir^ 

[0 15] »7(Z)*«»j|R(C*ttS»€?ii*l!|f^«F0!)-fe 

[016] *^BJc0^8(7)*JS^Sg{C*3W-5^q£tJ-tr;U 

[017] «8©j|JfiJgS8{c*5ttS^^:U-tr;u»fE$^ 
aWC^lfcit, (a) »H 1 6 OA- A ' «|tz»o 
fcHfr®0, (b) ttB-B 'mzY^tcl 

11,1 2-^ 1 fD*#j£^igS 
•^2<0##&^j& 

-TSWtt 



2 
3 
4 



1 , 2 2- 
1, 3 2- 
1, 42- 
5 1 -±JH 
61,62- 
10 1, 10 2 

5 0 1, 5 0 

6 o i-T««W«gis 

6 0 2-«*JI4 l 8 

6 o 3-±%mm.mm 

7 0 1, 7 0 2 • -A-f TXl 
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